EDITORIAL COMMENT This study continues the work described in the previous paper and brings out another common factor concerning electrolyte transport.
The action of the adrenal mineralocorticoids upon the intestinal mucosa closely resembles their effect upon the renal tubular epithelium (Shields, 1964) . Thus, in both organs, the transfer of potassium into the lumen is stimulated by the intravenous administration of aldosterone (Barger, Berlin, and Tulenko, 1958; Shields, Mulholland, and Elmslie, 1966) . Because the renal action of the mineralocorticoids can be blocked by the spironolactones (Bartter, 1960) the effect of these agents upon the intestinal action of aldosterone was investigated.
METHOD
The movement of potassium, sodium, and water into and out of the lumen of isolated segments of ileum (two dogs) and of colon (three dogs) was measured using the radioactive isotopes of sodium and potassium, and the stable isotope of water, deuterium oxide. Details of the preparation and of the experimental technique are given in the previous paper (Shields et al., 1966 5 Aldosterone (low dose) alone The experimental procedure was identical to (3) except that no spironolactone was administered. One experiment of this type was performed upon each dog.
6 Control experiments Neither aldosterone nor spironolactone was administered, but, in all other respects, the experimental procedure was similar to that described in (1). Two control experiments were performed upon each dog.
The type of experiment performed was randomly selected on each occasion.
TERMINOLOGY 'Insorption' is applied to the movement of material into the body out of the intestinal lumen; 'exsorption' is used to describe movement in the opposite direction. When the rate of insorption exceeds that of exsorption, 'absorption' occurs; when the rate of exsorption is greater than that of insorption, the term 'secretion' is used.
CALCULATIONS The rates of movement of potassium, sodium, and water were calculated according to the method detailed in the previous paper.
RESULTS
The rates of transport of sodium and water across the mucosa of the ileum and the colon were not affected by aldosterone, by spironolactone, or by a combination of these drugs. Because there was no difference between the ileum and the colon in the effect of aldosterone, spironolactone, or both, upon potassium transport, the data obtained from both parts of intestine have been pooled for statistical analysis.
In each dog two control experiments and one 697 spironolactone experiment were performed. Because of the variability in the rates of potassium transport between dogs, the effect of spironolactone alone upon each dog has been assessed by subtracting the transport rates under control conditions from those after spironolactone; from a series of such differences, the mean with its standard error has been calculated along with the probability that it differs from zero. These differences are shown in Table I . It is evident that the intestinal transport of potassium is not influenced by spironolactone in the dosage given. -45 ± 0 5 +2-0 ± 6-0 -6-5 + 57 2The minus signs preceding the mean rates of net potassium transport indicate secretion. 'The plus and minus signs preceding the mean differences indicate increase above and decrease below mean rates when either aldosterone or spironolactone was given alone.
I + S.E. of difference: P, probability that the difference is zero.
'The minus sign preceding the mean rate of net potassium movement indicates secretion. ' The minus sign preceding the mean differences indicate a decrease below mean rates in control experiments.
To determine whether spironolactone blocked the intestinal action of aldosterone and to assess the extent of the block, two main effects are considered, using the method of analysis described by Mills, Thomas, and Williamson (1962) . First, if the results of the experiments in which aldosterone plus spironolactone were given differed in the appropriate direction from those in which aldosterone was given alone, then spironolactone was considered to exert some blocking action. Secondly, if the results of experiments in which aldosterone plus spironolactone were given differed from those in which spironolactone was given alone, then the block was incomplete.
When aldosterone (low dose) was infused, the rate at which potassium ions entered the intestinal lumen (exsorption) was increased. If spironolactone were given beforehand, this increase in potassium exsorption was not observed (Table II) . The blocking action of spironolactone seemed complete because the rates of exsorption of potassium, during the administration of spironolactone plus aldosterone (low dose) did not differ significantly from those observed after spironolactone alone (Table II) . It was also noted that the rate of potassium insorption decreased with the administration of spironolactone plus aldosterone; however, this blocking action was not complete.
The intestinal action of aldosterone in high dose was not blocked by spironolactone in the dosage given (Table II) .
DISCUSSION
The spironolactones are assumed to act upon the kidney as competitive blockers preventing the access of the adrenal mineralocorticoids to their site of action on the renal tubules (Bartter, 1960) . The sodium-retaining effect of aldosterone upon the kidney can be halved by spironolactone, this blocking action being incomplete (Mills et al., 1962) . These authors found that in man the acute kaliuretic action of aldosterone was not sufficiently constant as to allow a clear assessment of the blocking action of spironolactone upon the renal handling of potassium. More recently Kagawa, Bouska, and Anderson (1964) found that the administration of spironolactoneinhibited the effect of 1 1-de-oxycorticosterone on the renal handling of potassium. This blockade was complete.
The present study shows that the stimulating action of aldosterone, in low dose, upon the movement of potassium into the intestinal lumen, reported in the previous paper, could be completely blocked by spironolactone. The intestinal action of larger doses of aldosterone (whose effect on the gut was quantitatively identical to that of the smaller dose) could not be inhibited by spironolactone. The effect of administering larger doses of spironolactone has not been investigated. In this contextitwas of interest to note that the increased rates of potassium exsorption observed in sodium-depleted dogs could not be blocked by spironolactone (Clarke and Shields, 1963) . Thus spironolactone seems incapable of inhibiting the action of aldosterone when excessive amount of the latter are present.
The timing of the administration of spironolactone is of some importance. Edmonds and Wilson (1960) reported that the effect of a single oral dose of spironolactone was maximum between four and 10 hours after its administration and not much diminished after 14 hours. These observations guided us in the timing of the administration of spironolactone, the assumption being that spironolactone would produce its maximum effect at the same time as aldosterone.
The blocking effect of spironolactone upon the intestinal action of aldosterone provides further evidence of the close qualitative similarity between the intestinal and renal handling of electrolytes (Shields, 1964; Shields et al., 1966) .
SUMMARY
The increase in the rate of movement of potassium ions into the lumen of isolated segments of ileum and colon of dogs, during the intravenous infusion of aldosterone, was not observed when spironolactone (SC 9420) was given beforehand. The action of larger doses ofaldosterone could not be blocked. The block, when present, was complete.
